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ms were prepared using the blown film extrusion method with
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Abstract: Starch/polyhydroxyalkanoate (PHA)

hydroxypropylated crosslinked tapioca starch and PHA m- ing substrate, glycerol (GLY) as the primary plasticizer, polyethylene

glycol 200 (PEG200) as the secondary-plasticizer, and orgas ically’modiﬁed montmorillonite (OMMT) as the enhancer. The effect of weight
ratios of PEG200/GLY on the properties of:the composite films was evaluated. The structure, microstructure, and molecular interactions of the
films were analyzed by X-ray diffraction; scanning electron microscope, and Fourier transform infrared spectroscopy, respectively. The water

vapor barrier properties, mechanical properties; light transmittance, and color of the films were also measured. The results showed that the

primary plasticizer. GLY had a lasticizing effect on the starch/PHA blend systems. Moreover, the addition of PEG200 facilitated the

rcalated nanos etween starch, PHA, and OMMT, and increased the light transmittance and whiteness values of the

composite ﬂitionally, the surface of the composite films became flat and smooth. When the weight ratio of PEG200/GLY was 8/92, the
composi owed good moisture barrier properties and high elongation at break. When the weight ratio of PEG200/GLY was 12/88, the
composite films showed a high tensile strength and good light transmittance. The addition of the secondary plasticizer PEG200 enhanced
intermolectlar interactions. During the preparation of starch/PHA composite films, PEG200 was a preferable compatibilizer and plasticizer, and
the weight ratio of PEG200/GLY should be less than 12/88.

Key words: composite plasticizer; glycerol; polyethylene glycol 200; starch/poly (S-hydroxyalkanoates) (PHA) composite films; blown

film extrusion
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Table 1 Effects of weight ratios of PEG200 and GLY on light transmission of composite films
KK /mm
PEG200/GLY 400 500 600 0
EAEY%
0/100 8.31£0.10° 8.86+0.16° 9.134028° 1 9424031 179.60=0.
8/92 11.79+0.14° 12.48+0.08° 12.85+0.13° 1321£0113° L13.5740.16°
12/88 13.36+0.02° 14.20+0.09° 14.73+0.15° 15.21£0.25" 15.6740.31°
16/84 12.24+0.18 13.00+0.17° 13.48+0.15° 13.9240.11° 14.3240.14°
20/80 12.11£0.31% 13.32+0.07 13.46+0.17°
24/76 11.30+0.03¢ 12.42+0.08¢ 12.75+0.10¢

12.64+0.11° . 12.97+0.08°
11.710.1 12.04+0.06° \
E: A= RRFHEATEFRE (p<0.05). FF.
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Table 2 Effects of weight ratios of PEG200 and GLY on color of

composite films

PEG200/GLY L* a* b*
0/100 89.73+0.38°  -0.72£0.02¢  7.83+0.17°
8/92 92.07£0.44°  -0.64+0.01"  6.14+0.12%
12/88 91.47+0.18°  -0.67+0.03°  6.48+0.08°
16/84 92.06+0.38"  -0.63+0.02°  6.01+0.19¢
20/80 91.53£0.34° -0.65£0.01™  6.30+0.14>
24/76 92.03£0.17*  -0.66£0.03*  6.26+0.21°

2.7 RA/PHA 41K & A& 0y 41 4 K3 A
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